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83. The modified cellulase of claim 79, comprising a substitution at position 7. 

84. The modified cellulase bf claim 79, comprising a substitution at position 8. 

85. The modified cellulase of claim 79, comprising a substitution at position 9. 

86. The modified cellulase oflclaim 79, comprising a substitution at position 10. 

87. The modified cellulase of claim 79, comprising a substitution at position 1 1 . 

88. The modified cellulase of claim 79, comprising a substitution at position 12. 

89. The modified cellufase of claim 79, ramprising-:a-slibstitbtibn ; at i position 13. 
90: the l riib'dified : cellula&e ramprisirig ! a-suBstitu^ 

7^\l 91. The mbdffied^cellulaSe'of claim 79, ran 

V ) £ 

S 92. The modified cellulase of dairnl79, comprising a substitutibn at position 16. 

93. The modified cellulase of claim 79, comprising a substitution at position 18. 

94. The modified cellulase of claim 79, comprising a substitution at position 19. 

95. The modified cellulase of claim 791 comprising; a substitutibh at position 20. 

96. The modified cellulase of claim 79,\comprising asUbstitutidn at position 21 . 

97. The modified cellulase of claim 79, comprising a substitution at position 21a. 

98. The modified cellulase of claim 79, cimprising a substitution at position 42. 

99. The modified cellulas of claim 79, comprising a substitution at position 44. 
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100. The modified cellulasa of claim 79, comprising a substitution at position 45. 

101. The modified cellulase of claim 79, comprising a substitution at position 47. 

102. The modified cellulase oftelaim 79, comprising a substitution at position 48. 

103. The modified cellulase of claim 79, comprising a substitution at position 49. 

104. The modified cellulase of clam 79, comprising a substitution at position 49a. 

105. The modified cellulase of claim 79, comprising a substitution at position 49b. 
106/ The Wodifieid'c^ 

1 07. The modified c&ilulasfe of claim 79, comprisihgia -suKstftiHibn'at pos^ 821 

108. : The modified ceH 

109. The rhodified cellulase df 'claim 79, comprising a substrtutibh at position 1 10. 

1 1 0. The modified-oellu oWripiising a substitution at position 111. 

111. The modified cellulase of claim 79, comprising a substitution atpdsition 1 12. 
112: The modified celluiase of claim 79, comprising a s u b^titution "position 1 13. 

1 1 3. The modified cellulasb of claim 79, comprising a sdfetitutfbh af position^ 1 1 4; 

114. The modified cellulase of claim 79, composing a siibstitlition at position 1 1 5. 

115. The modified cellulase of claim 79, comprising a substitution at position 1 16. 
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(^J6^) The modified cellulose of claim 79, comprising a substitution at position 119. 

117. The modified cellulase of claim 79, comprising a substitution at position 121. 

118. The modified cellulase bf claim 79, comprising a substitution at position 123. 

1 1 9. The modified cellulase oil claim 79, comprising a substitution at position 127. 

120. The modified cellulase of Qlaim 79, comprising a substitution at position 128. 

121 . The modified cellulase of claim 79, comprising a substitution at position 129. 

122. The modified cellulase of claim 79, comprising a sutfstitutidh af position 130. 

123. The -mbdtffed cellulase of diairti 79/ comprising 

1 24. ' The"mbdified ^lliilase-of cterm 7a comprising ^ -1 32. 

1 25. The modified^ tom^ihg;a sutf^Kitiori at pdsitibn 1 32a 

x 

126. The modified cellulase of claim 79; comprising a siibstftUtidn at position 1 33. 

127. The modified cellulase of claim 79, corrijprising a substitution at position 145. 

128. The modified cellulase of claim 79, composing a substitution at position 146. 

129. The modified cellulase of claim 79, comprising a subititdtibfi at position 147. 

1 30. The modified cellulase 6f claim 79, comprising a si^tittrtibn atposition 148. 

131. The modified cellular of claim 79, comprising V sub^^tibriW 

132. The modified cellulase of claim 79, comprising a substitution at position 150b. 
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1 33. The modified dellulase of claim 79, comprising a substitution at position 1 78. 

1 34. The modified cellulase of claim 79, comprising a substitution at position 1 79. 

135. The modified cellulase of claim 79, wherein the cellulase has an amino acid sequence of 
SEQ ID NO: 1. 

(^&) The modified cellulate of claim 79, wherein the cellulase has an amino acid sequence of 
SEQ ID NO: 5. 




137. The modified cellulase^of claim 79, wherein the cellulase has an amino acid sequence of 
SEQ ID NO: 10. 




prising 



138. The modified cellulase oflclaii 

R4H+R158E+D161P+A162P, / 

3£G i^8F+W62E+A162P, 

Y8F+W62E+R252L+Y280F, 
C16M+C86G, " 
E48D/P49*. or 
E48N/P49*. 

f 130/ The modified cellulase of claim 79\ wherein the one or more substitutions are: 
R4H, R4Q, V4R, or Y4R; 
T6S; 

R7rorR7W; j '' " ' h: " : • • 
Y8F; • * ■■■ 

" C12Gor C12M; - p 

K13L, K13Q. K13R, or L13K; 
A14P. P14A,or P14T; 
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H15StS15H, or S15T; 
C16MJ 

W18F<irW18Y; 

A19G, AW9P, A19S, A19T, or P19A; 

A20E, A20G, A20K, E20A, E20G, E20K, G20A, G20E, G20K, K20A, K20E, or K20G; 
K21NorltlK; 
D42W or D42Y; 
Q44K; 

N45S, S45N\or S45T; 
C47G or C47M; 

D48E, D48N, ^48D, E48N, E48Q, N48D, or N48E; 
A74F or F74A; 
N1l0SorS110ri; : 

ItfiT, 111 1V, T1 W/1 1 1V, V1 111, or V1 1 1T; 
Gli3Y6rYYl3G;) 
D114INJ;'" 

L115li L115V, or Vllj5l£ " ; "■• Z "■ -A. G^OE, !<;•• 

G11'6Di Giie'Q, G1f6S, Q116G, Q116S, S116G, orS116Q; 
;H119^, H119N, H119Q, H119R, N119H, N119Q, orQ119H; 
N123A, N123D, N123f\, N123Q, or N123Y; 
L129VorVl29L; 

A131I. A131L, I131A, I13\|L, L131A, orL131l; 
F132D; 

D133N or Q133D; 
Q146R or R146Q; 

YT47C, Y147D, Y147F, Y147(G, Y147H, Y147K, Y147N, Y147Q, Y147R, Y147S, Y147V, 
or Y147W; 

D178N, D178P, or P17&D; of 
N179VorV179N. 

M40/ The modified cellulase of claim 79, wherein one of the substitution^ is Q1 19H. 




Received from < 212 840 0221 > at 8/20/02 12:32:01 PM [Eastern Daylight Time] 



Hug 20 02 12:35p 



es North America 



(21; 



F40-0221 



(j14j/ The modified cellulase of claim 140, wherein the cellulas has an amino acid sequence of 
SEQ ID NO: 5* 




The modified cellulase of claim 79, wherein the one or more substitutions are: 
a substitution of the amino acid at position 4 with H, K, M, Q, R, V, or Y; 
a substitution of the amino acid at position 5 with A, S, or T; 
a substitution of the amino acid at position 6 with S or T; 
a substitution of the amino acid at position 7 with l f K, L, R, or W; 
a substitutionW the amino acid at position 8 with F or Y; 
a substitution bf the amino acid at position 9 with F, W p or Y; 
a substitution of the amino acid at position 10 with D; 
a substitution onthe amino acid at position 13 with K or L; 
a substitution of the^mino acid at position 14 with A or P; 1 
a substitution of tne^mino acid at position 15 with H or S; 
a substitution of thfe amino acid at position 16 with A or C; 
a substitution of thdiamino acid at position 19 with A ( D, E, P, S; brT;' > 
a substitution of thekmihb acid at position 20 with A, E, G, or K; 
a substitution of the Anino acid at position 21 with K or N; r 
a substitution of the amino acid at position 21a with V; ' 
a substitution of the artbino acid at position 42 with D f G, K, N, S f or T; 
a substitution of the amino acid at position 44 with G ( K, P, Q, R, or V; 
a substitution of the amiho acid at position 45 with N or S; 
a substitution of the amirfo acid at position 47 with C or Q; 
a substitution of the amind acid at position 48 with D, E ( N, or S; 
a substitution of the aminotecid at position 49 with A, G, P, or S; 
a substitution of the amino ^cid at position 49a with C; 
a substitution of the amino acid at position 49b with N; 
a substitution of the amino add at position 74 with A or F; 
a substitution of the amino acid at position 82 with E; 
a substitution of the amino acicAat position 95j with P; 
a substitution of the amino acid kt position 110 with N or S; 
a substitution of the amino acid at position 1 1 1 with I, T, or V; 
a substitution of th amino acid apposition 113 with G or Y; 
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a substitutiomof the amino acid at position 115 with L or V; 
a substitution if the amino acid at position 1 16 with G, Q, or S; 
a substitution df the amino acid at position 119 with D, F, H, N, Q, or R; 
a substitution oAthe amino acid at position 121 with D; 
a substitution of |he amino acid at position 129 with L or V; 
a substitution of the amino acid at position 131 with A, I, or L; 
a substitution of tfte amino acid at position 132 with A, P, or T; 
a substitution of thfe amino acid at position 133 with D, K, N, or Q; 
a substitution of thd amino acid at position 145 with A, D, N, or Q; 
a substitution of thetemino acid at position 146 with Q or R; 
a substitution of the amino acid at position 150b with A; 
a substitution of the amino acid at position 178 with D or P; or 
a substitution of the am\/o acid at position 179 with N or V. 




143/ A detergent composition comprising the modified cellulase of claim 79 and a surfactant. 



144. A modified cellulase havffig endoglucanase activity, comprising a substitution in an amino 
acid sequence of a ceilulase haVing an amino acid sequence of SEQ ID NO: 1, wherein the 
substitution is R158G. 

145. A detergent composition corrt prising the modified cellulase of claim J44^Jid a surfactant. 

146. A modified cellulase having ertdoglucanase activity, comprising a substitution in an amino 
acid sequence of a cellulase having ^n amino acid sequence of SEQ ID NO: 1, wherein the 
substitution is C16M. 



147. A detergent composition comprising the modified cellulase of claim 146^nd a surfactant. 
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